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Preparation of Crab Shell Activated Carbon Using Microwave Heating and the Application
to Supercapacitors

Ryusei OISHI (Electrical Engineering, Graduate School of Engineering)

Daisuke TASHIMA (Department of Electrical Engineering, Faculty of Engineering)

Abstract

In this study, supercapacitor electrodes were synthesized from crab shells, which account for about 30,000

tons of the seafood caught every year in Japan. Although many studies have reported using an electric furnace,

in this research, the crab shell materials were carbonized and activated in a microwave oven. The aim of this

research was to investigate the performance of a supercapacitor when the crab shell materials are carbonized

and activated with microwaves. Electrodes were prepared from the obtained activated carbon, and these

capacitances were measured by the cyclic voltammetry method and the internal resistances were measured by

the alternating current impedance method. The results of this study indicate that capacitance increased in

proportion to time and wattage of microwave oven.
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Fig. 1. Crab shell
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Table.1 Results of elemental analysis

# 2.2 HRIGERMEHERE (BRI ARL)
Table 2.2.Activation conditions and Result of

Elemental Mass (%) capacitances (with nitrogen gas)
C 56.4 i
0 28.6 Sample | Output | Time (\Ch;elff.}ge Capacitance
; name (W) (min) | ! (F/g)
Na 0.900 : Water)
Mg 0.660 500W3 500 15 1:3 44.6
g 01'13910 501%W 500 15 1:10 50.3
(Ij(l 01'30210 5(?2%W 500 15 1:20 54.9
gf ;82% 52§yv 500 15 1:25 76.5
i .
- f‘; — oﬁ)%o 5%%W 500 15 1:30 74.6
5(1%W 500 15 1:40 76.9
505%W 500 15 1:50 51.4
5(1)8(\)}\7 500 15 1:100 54.0
700T3 700 3 1:3 49.5
700T6 700 6 1:3 65.8

f 500um !

4
Fig. 4.
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Electron beam image.
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# 2.1 FEIEEMEHERE (ERITA72L)
Table 2.1.Activation conditions and Result of

capacitances (without nitrogen gas)

Sample | Output | Time Welght . | Capacitance
X (Carbide :
name (W) (min) Water) (Frg)
300T10 300 10 1:3 36.3
300T15 300 15 1:3 38.0
300T20 300 20 1:3 39.3
500T10 500 10 1:3 43.2
500T15 500 15 1:3 44.4
500T20 500 20 1:3 43.0
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Fig. 5.1 Cyclic voltammogram(300T10, T15, T20).
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Fig. 5.2. Cyclic voltammogram(300T10, T15, T20).
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Fig. 5.3. Cyclic voltammogram(500W3-W100).
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Fig. 5.3. Cyclic voltammogram(700T3-T6).
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Table 3. Solution resistances and charge transfer

resistances.
Solution Charge transfer
Sample name resistances resistances
RSO](Q) Rct(Q)
500W3 0.500 3.60
500W10 0.600 2.30
500W20 1.10 2.80
500W25 0.400 1.80
500W30 0.700 2.50
500W40 0.650 2.50
500W50 0.600 2.10
500W100 0.480 1.80
700T3 0.800 2.10
700T6 0.950 1.90
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